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INTRODUCTION

The Nationmal Marine Fisheries Service {(NMFS) enter‘ed into an agreement
with the Grant County Public Utility District (PUD) in 1984 to participate in
research aimed at determining the benefit of transporting juvénile smolting
chinoock and sockeye salmon collected at Priest Rapids Dam to a release site
below Bonneville Dam. This year (1985) was the second year of a 3=year study
for marking juvenile chinook and sockeye salmon at Priest Rapids Dam, and is
one of three related studies conducted under the guildelines established by the
Mid=-Columbia River Studies Committee.

Research conducted by the NMFS on the Snake River in previous years
indicates that the transportation of juvenile salmonids from upriver collector
dams to a release site helow Bonneville Dam can substantially increase the
survival of smolts and subsequent returning adults éompared with smolts not
transported (Ebel 1980; Park 1980; Park 1985). If proven beneficial at Priest
Rapids Dam, transportation of smolts can provide managers with an option for
protecting valuable stocks of salmonids from the mid-Columbia region.

In 1985, the NMFS had the following objectives: (1) provide sorting of
juvenile salmonids collected at Priest Rapids and Wanapum Dams by personnel
from the Grant County Public Utility District (PUD); (2) provide marking of
juvenile chinook and- sockeye sélmon for the transport study; (3) determine the
relative stress induced in spring chinook salmon by the fish handling/marking
and transport, as measured by seawater challenge; and (4) monitor the return of
adults in fisheries and at Columbia River trapping %i\lities from juveniles

that were tagged at Priest Rapids Dam in 1984.



METHODS

Fish Collection, Handling, and Marking

The fish handling and marking facility placed at Priest Rapids Dam by the
NMFS was operational by 20 April 1985 and included two mobile fish marking
units and a mobile sorting unit. These facilities (smolt collection gear and
nethods) and figh transport apparatus were described by Dell et al. 1985.

Grant County PUD personnel collected the fish to be used for the study
from the turbine Iintake gatewells at Priest Rapids Dam as in 1984, and from
Wanapum Dam. All fish were transported to the sorting and marking complex at
Priest Rapids Dam. The fish were dipped from the gatewells at Wanapum Dam
with a specially designed "butterfly” type dip net which funneled fish into a
sanctuary bag on the bottom of the net. After a gatewell was dipped, the
sanctuary bag on the dip net was positioned over a 285-gallon capacity
circular tank with the water lowered to the 225-gallon level; a trap door was
released and fish and water entered the tank through a chute immediately
bringing the water level to the full 285-gallon capacity. If another gatewell
was dipped and the f£ish were to be released into the same tank, the water
level was reduced to the 225-gallon -level and the process was repeated. TFish
dipped from the .gatewells were distributed to six tanks——two tanks mounted on
each of three flatbed trailers. ©Each tank was equipped with a recirculation
and oxygenation system. During the trip from Wanapum Dam to Priest Rapids
Dam, the recirculation and oxygen systems were used. Upon arrival at Priest
Rapids Dam, the life sqpport systems were shut down, and the tanks were
attached to fresﬁwater lines. The fish from Wanapum Dam were held while the
fish collected from Priest Rapids Dam were being marked. Upon completion of
marking fish from Priest Rapids Dam, the trailers containing fish from Wanapum

Dam were moved to the sorting unit. The water was lowered in one of the tanks



to the 225-gallon level, and all the fish in the tank were anesthetized with a
37.5 ppm concentration of MS-222. They were then dipped with a sanctuary dip
net to the splash pan leading to the sorting trough.

The fish in the sorting unit were identified by species and examined for
prior marks. QBrands were recorded on fish collected from Priest Rapids Dam
for the Water Budget Center (WBC)., All marked fish together with all coho
salmon and steelhead were passed via a freshwater line to the circular tank
where they were held until nighttime and then released into the Columbia
River. Chinook and sockeye salmon to he marked were passed via anesthetic
water lines to the tagging units after receiving an adipose fin eclip at the
sorting station. All smolt-—sized fish were marked unless they showed obvious
signs of injury or trauma. One marking unit was set up for marking
transported fish, the other for marking controls for release into the river
below the dam. - To assure random and equal distribution of species an& fish
numbers between the two marking units, personnel clipping the adipose fins
alternately distributed the fish to each marking unit. In each marking unit,
fish were freeze branded with a tool cooled by liquid nitrogen, tagged with a
magnetic coded wire tag .(CWT), and passed through a detection system and
accepted or rejected to ensure the presence of a magnetized tag. Fish markers
were rotated periocdically between.the sorting and marking units to ensure
equal marking treatment of transport and control marked groups. Following
marking, the fish passed through a pipe via fresh water to either a fish
holding tank for release into the river at night (contreol) or to a transport
tank for transportation by truck to the release site below Bonneville Dam.
During fish marking operations, fish were periodically taken from the marking
lines and held for a 5-day observation period to determine delayed ﬁortality,

tag retention, and brand legibility.



Wire tag codes and brands were changed weekly to obtain contribution data
from the various segments of the smolt outmigration. Different wire codes and
brands were used to identify fish colilected from Wamapum and Priest Rapids
Dams as well as transport and control releases. Different wire codes were
also used on sockeye and chinook salmon, but the same brand was used on both

species.

Seawater Challenge Stress Studies

Three separate seawater challenge test series were conducted on 8, 11,
and 15 May to provide a profile of the relative stress levels of chinook
salmon smolts during the handling/marking and tranéport operations. The tests
were conducted in mobile laboratories located at Priest Rapids and Bonmneville
Dams and used static seawater challenge bloassay techniques described by Park
et al, {1983). Although the tests targeted chinook salmon, we also recorded
information on sockeye salmon which were inadvertently sampled together with
the target species.

On 5 May 1985, we conducted a preliminary bloassay to determine the
appropriate salinity level for use during the study. We desired a salinity
which would provide a mortality level of 10 to 20% in least stressed fish. To
determine this level, we sampled three groups of fish from the transfer
container ({unanesthetized) as it .arrived at the marking facility and
challenged them to 32, 34, and 36 ppt artificial seawater for 24 h. This test
indicated that 32 ppt would provide the desired mortalityllevel, and it was
used as the initial salinity level for the first test series conducted on 8
May. However, mortalities in this test were lower than expected (< IOZVin all
groups). Brand recoveries indicated that large numbers of smolts from
Winthrop Hatchery arrived at the dam between the time we gempled for the

preliminary test series on 5> May and the first test on 8 May. Apparently,



these fish had a higher tolerance to seawater than the fish that comprised the
population during the preliminary test series. To compensate for this
increased tolerance, we increased the salinity to 34 ppt during the final two
tests (11 and 15 May).

During the first test series, each test group. consisted of three
replicates of approximately 20 to 30 fish each; during the last two test
serieg, each test group consisted of four replicates of approximately 20 to 30
fish each. Sample polnts for the tests were as follows:

I, Pre-Mark Group.—-These fish were sampled from the transfer coutainer

as it arrived at the marking facility. This group represented the stress
level of smolts prior to handling/marking and transport.

2. Pre-Transport Group.—-This group was sampled from the transport tank

just prier to transport. The difference in the seawater mortality level
between this group and the previous group would isolate stress associated with
‘the handling/marking process.

3. Post-Transport Group. This group was sampled from the transport tank

.immediately after arrival at Bonneville Dam. The difference in the seawater
mortality level measured between this group and the previous group would
- isolate stress assoclated with transportation.

At the ‘termination of each. 24-h seawater challenge test series, live and
dead fish were enumerated. Data were also obtained on individual lengths and
descaling (Appendix Table 1). To test for statistical differences among the
test groups, contingency tables were formed wusing these counts. The
G-statistic as described by Sokal and Rohlf (1981) was used to test for

significance at (P < 0.05, df =n).



Collection of Adults from Transportation Tests in 1984—85

The NMFS is receiving CWT return data through the regional coast wide
sampling effort administered by the Pacific Marine Fisheries Commission.
These data are primarily recovered from the various ocean fishing areas and
the Columbia River commercial fisheries——including the tribal fisheries in
Zone 6,

In 1985, the NMFS operated trapping facilities at Bonneville and McNary
ﬁams during July and August specifically to trap sockeye salmon that had been
tagged as smolts for transportation evaluation at Priest Rapidsg Dam in 1984,

Returns from hatcheries and spawning grounds will be reported to NMFS as
these data become available, Data from all sources may be used for

statistical analysis when returns are complete.
RESULTS AND DISCUSSION

Fish Handling and Marking

From fish collected at Priest Rapids Dam during the marking season (20
© April to 5 June), 50,490 spring chinock salmon and 55,406 scckeye salmon were
marked with CWT, freeze brands, and adipose fin clips and transported by truck
to a release site below Bonneville Dam (Table 1). In addition, 26,287 spring
- chinook salmon and 8,602 sockeye salmon collected from Wanapum Dam (1 May to 5
Juné) were marked and likewise transported (Table 2). An additional 49,700
spring chinook salmon and 55,432 sockeye salmon collected from Priest Rapids
Dam (Table 1) and 25,553 spring chinook salmeon and 8,59§ sockeye salmon
collected from Wanapum D;m (Table 2) were marked and released as controls
below Priest Rapids Dam.

A total of 539 spring chinook salmon and 549 sockeve salmon were marked

and held during five 5-day holding periods throughout the marking season



Table l.—-Summary of brands and wire codes used to identify juvenile spring
chinook and sockeye salmon that were collected and marked at Priest
Rapids Dam and transported by truck to below Bonneville Dam or
released as controls below Priest Rapids Dam, 1985,

Brand position

Marking period symbol, & orientationéj Wire code Number marked
Truck Transport
Chinook salmon
20-28 Apr RA-1H, 1 23-17-46 7,285
28 Apr - 04 May RA-1J, 1 23-17-10 8,388
05-12 May RA-1IK, 1 23-17-12 14,384
13-19 May RA~IH, 3 23-17-14 10,688
20-26 May RA-1J, 3 23-17-48 6,405
27 May = 05 Jun RA-1K, 3 23=]17-56 ] 3,340
Total 50,490
Sockeye salmon
20-28 Apr RA-1H, 1 23-17-16 10,232
28 aApr - 04 May RA-1J, 1 23-17-50 8,146
05-=12 May RA-IK, 1 23-17-52 8,171
13-19 May RA-1H, 3 23~17-54 6,506
20-26 May RA-1J, 3 23-17-26 10,259
27 May - 04 Jun RA-1K, 3 23-17-57 = 12,092
Total 55,406
Control
~Chinook salmon
20-28 Apr : LA-1L, 1 23-17-53 6,603
.28 Apr - 04 May LA-IN, 1 23=-17~11 8,201
05-12 May LA-18, 1 23-17-13 14,431
13-19 May LA-1L, 3 23-17-15 10,569
20-26 May LA-IN, 3 23-17-55 6,779
27 May ~ 05 Jun LA-1S, 3 23-17-58 : 3,117
Total 49,700



Table 1.-—Continued.

Brand position
Marking period symbol, & orientationéj Wire code Number marked

Sockeye salmon

20-28 Apr LA~-1L, 1} 23-17-17 9,614
28 Apr -04 May LA-IN, 1 23-17=47 8,189
05-~12 May LA-1S, 1 23=17~49 8,171
13-19 May LA-IL, 3 23~-17-51 6,451
20-26 May LA-1IN, 3 23=17-19 10,403
27 May - 04 Jun LA-1S, 3 ©23-~17-59 12,604
Total 55,432
fg Brand positions abreviations are: RA = right anterior, LA = left

anterior. Brand symbol is self explanatory. Brand orientation——refers to
rotation of the brand around its centerpoint, e.g., 1 corresponds to the
normal orientation, A; 2 to> 3} 3 to Ny ; &4 to < .



Table 2.=-Summary of brands and wire codes used to identify juvenile spring
chinook and sockeye salmon that were collected at Wanapum
Dam, marked at Priest Rapids Dam, and transported by truck to
below Bonneville Dam or released as controls below Priest Rapids
Dam, 1985,

Brand position /
Marking period symbol, & orientation®/ Wire code Number marked

Truck transport

Chinook salmon

01-04 May RA~1Z, 1 23-17-28 6,964
05~13 May RA-1Y, 1 23-17-30 7,543
15-19 May RA-1X, 1 23=17-40 5,827
20~26 May RA-1Z, 3 23-17-22 4,266
27 May - 05 Jun RA-1Y, 3 23=17=44 1,687

Total 26,287

Sockeve salmon

01~4 May RA-1Z, 1 23-16-62 2,127
05-13 May RA-1Y, 1 23-17-18 ‘ 947
15~19 May RA-1%, 1 23-17-20 1,049
20-26 May RA-1Z, 3 23-17,42 - 2,149
27 May - 03 Jun ‘ RA-1Y, 3 23-17-24 . 2,330
Total 8,602
Control
Chinook salmon
01-04 May : LA-2C, 1 23-17-25 7,067
05-13 May : LA=-2J, 1 23=-17-27 ‘ 7,404
15-19 May : LA-14, 1 23-17-41 . 5,398
20-26 May S LA-2C, 3 23-17-43 ' 4,005
27 May - 05 Jun - LA-2T, 3 23-17-45 : 1,679
‘ . Total 25,553
Sockeye salmon
01-04 May LA-2C, 1 23-16-61 . 2,299
05-13 May LA-2T, 1 23-16-63 1,069
15-19 May CLA-14, 1 23-17-01 835
20-26 May LA-2C, 3 23-17-21 2,014
27 May - 03 Jun LA-2T, 3 23-17-23 ‘ 2,382
Total 8,599
af Brand positions abreviations are: RA = right anterior, LA = left

anterior. Brand symbol is self explanatory. Brand orientatiom~-refers to
rotation of the brand around its c¢enterpoint, e.g., 1 corresponds to the
normal orientation, A; 2 to ¥ ; 3 to¥ ; 4 to < .
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(Table 3). Delayed mortality was 0.97% for chinook salmon and l.1% for sockeye
galmon. Tag loss averaged 2.27% for chinock salmon and 3.3% for sockeye
galmon. Brand placement, retention, and legibility were judged good during
the season for both species, with only 5.1 and 5.9% poor brands on chinook and
sockeye salmon, respectively,

| A combined total for both dams of 255 chinook salmon "0s", 18,326 chinook

"1s™, 15,734 sockeye salmon, 53,127 steelhead, and 1,622 coho salmon were

sorted directly to a holding tank and subsequently released into the river
during the marking period. A grand total of 369,133 fish were handled at the

sorting and marking complex in 1985 (Table 4).

Seawater Challenge Studies

Results of the seawater challenge stress tests conducted on spring
chinook salmon are presented in Figure 1 and Appendix Table 1. Data from the
first test series conducted at 32 ppt indicated no significant increase in
stress occurred during handling/marking or transpoert. Likewise, data from the
second and third tests conducted at 34 ppt again indicated no significant
.increase in stress occurred during the entire procedure. For similar but
admittedly limited studies conducted in 1984, Dell et al (1985) reported mno
"increage in stress during haddling/marking but -a possible increase during
transport. This year's results strongly. support the former and reject the
latter findings. It is apparent from both years' results that the
pre—anesthesia concept (anesthetizing fish prior to handling) is a wviable
method for minimizing stress during fish handling/marking operations.

As mentioned previously, some sockeye salmon smolts were inadvertently‘
included in this study which was specifically targeted for spring chinocok
salmon. The information for this species is very weak and will not be

presented There. However, the information, together with other field

10



30

21
g
Py
= -
£ .
Q
=
10F
0 l 1 _ |

Pre-mark : Fre-transport Pest-transport

Figure l.--Seawater challenge tests for relative stress of spring chinook
salmon smolts sampled prior to marking, prior to transport, and
after transport at Priest Rapids Dam, 1985 [vertical bars indicate

.8.E.; ® = one test series at 32 ppt on 8 May, A = two test series
at 34 ppt (11 and 15 May)].
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Tahle 3.--Summary of survival, mortality, tag loss, and brand placment and
condition after 3-day holding of marked juvenile spring chinoock and
sockeye galmon at Priest Rapids Dam, 1985.

Number Brand condition & placement
Holding Number  Number with Number Number Number
period alive dead lost tags good fair poor
Chinook
28 Apr — 03 May 119 Q 6 112 5 2
04~09 May 111 0 2 94 13 4
12=17 May 105 0 1 97 7 1
19-24 May 94 2 2 80 11 3
25=-30 May 105 3 1 49 39 17
Totals 534 5 12 432 75 27
Sockeye
28 Apr - 03 May 109 0 4 97 5 7
04-09 May 119 2 1 96 10 13
12-17 May 112 D 5 97 7 8
19=-24 May 100 0 6 87 11 2
25-30 May 103 4 2 92 9 _2
Totals 543 6 18 469 42 ' 32

12



Table 4.=-Summary of total numbers and species composition of fish handled at
the Priest Rapids sorting and marking complex, 1985 (20 Apr—05 Jun).

Priest Rapids Wanapum Total
Species No. % No. % No. %
Chinook "0" 239 0.1 16 0.0 255 0.1
Chinook "1" 111,602 41.3 58,754 59.5 170,356 46,2
Sockeye 123,365 45.6 20,408 20.7 143,773 38.9
Steelhead 34,270 12.7 18,857 19.1 53,127 14.4
Coho 905 0.3 717 0.7 1,622 0.4

Totals 270,381 898,752 369,133

13



observations, suggest that the handling/marking process may elicit a stress
response from this species. We have observed that most gsockeye salmon smolts
readily swim about in the anesthetic troughs during the handling/marking
process indicating a higher tolerance to the anesthetle than spring chinook
salmon smolts. We speculate that increasing the anesthetic dosage may Ee
desirable to reduce the stress effects of this operation on sockeye salmon.

Obviously, more information is needed in this area.

Collection of Adults from Transportation Tests in 1984~85

There are few adult returns to report at this time (Table 5). So far,
four sockeye salmon jacks from the 1984 test were trapped at Bonneville Dam.
There was an exceptional run of sockeye salmon in 1985, and 1t is reasonable
to expect that considerable numbers of tagged fish from the Priest Rapids Dam
study were a part of that rum.

At Bomnneville Dam, trapping operations were hindered because little
powerhouse generation (Second Powerhouse) occurred during the summer; hence,
attraction for fish to enter the north ladder was reduced. At McNary Dam
fewer fish than expected used the north ladder and likewise were not available
te our trapping apparatus.

We believe that a CWT actuated trapping device is an absolute necessity
at Priest:Rapids Dam. :.Since nearly all upstream migrants .pass through the
east bank ladder, the recovery of tagged fish should be very efficient
compared to current operations at Bounneville and MceNary Dams.

It is ipteresting that eight chinook salmon (one fish and seven fish from
the tests in 1984 and 1985, respectively) were recovered in the Oregon State
University experimental fishery in Oregon coastal waters. The few other

returns are listed in Appendix Tables 2 to 13.
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Table 5.--Summary of returns of chinook and sockeye salmon from control and
transport releases of smolts tagged in 1984 and 1985 at Priest
Rapids Dam.

Year, species, release site, Number of Number of adults
and experimental group smolts released recovered

1984 -~ Sockeye salmon

Control — Priest Rapids 20,674 1
Transport — Bonmeville 20,731 3

Chinocok salmon

Control - Priest Rapids 38,247 0
Transport — Bonneville 38,673 2
1985 - Sockeye salmon
Control — Priest Rapids 55,432 0
Transport = Bonneville 55,406 0
Contrel - Priest Rapidsﬂj 8,559 0
Transport - Bonnevilleéf 8,602 0
Chinook Salmon
Control - Priest Rapids ' 49,700 3
Transport - Bonneville 50,490 5
Control - Priest Rapidsd/ 25,553 0
Transport = BonnevilleZ 26,287 0
a/

Smolts from these groups were collected at Wanapum Dam, .transferred to

. Priest Rapids Dam, marked, and subsequently treated the same as those fish
from Priest Rapids Dam.

15



A substantial number of tagged sockeye and chinook salmon may return to
the Columbia River in 1986, thexreby providing useful data for future analysis,
if sufficient numbers are collected in the inriver traps or inriver and ocean

fisheries.
SUMMARY AND CONCLUSIONS

1. During 1985, 101,190 gpring chinook salmon and 110,838 sockeye salmon
were marked from gatewell collection operations at Priest Rapids Dam. An
additional 51,840 spring chinook salmon and 17,201 sockeye salmon wera marked
from gatewell collection at Wanapum Dam.

2. Seawater challenge tests 1ndicated that chinook salmon were not
significantly stressed during marking or transportation processes. Limited
data indicated that sockeye salmon may be stressed during handling/marking.
Only chinook salmon were targeted during seawater challenge tests.

3. As expected, the number of adults returning from smolt transportation
studies at Priest Rapids Dam are low at this time. Only 4 sockeye and 10
chinook 'salmon have been recorded. By 1986, more returns are expected to

provide the basis for analysis.
. RECOMMENDATITONS

l. + Experiments are required to determine the effects of., increasing
anesthetic concentrations during marking procedures. Stress to sockeye salmon
may be reduced if concentrations are increased.

2. A CWT actuated trapping device is required at Priest Rapids Dam.
This 1s necessary to recovery sufficient spring‘chinook and sockeye salmon for

proper evaluation of the transportation experiments.

16



LITERATURE CITED

Dell, M., C. Carlscon, R. Kindly, D. Park, 8. Achord, C. McCutcheon,
D. Weitkamp, R. Loeppke, R. Raleigh, and D. Chapman.
1985. Transportation Studies at Priest Rapids Dam, 1984, Public Utility
District No. 2 of Grant County, Ephrata, WA.

Ebel, W. J.
1980. Transportation of chinook salmon, Oncorhynchus tshawytscha, and
steelhead, Sa2lmo gairdperi, smolts in the Columbilia River and effects on
adult returns. Fish. Bull. Bo. 78, No. 2, 1980.

Park, D. L.
[980. Transportation of chinook salmon and steelhead smolts 1968-80 and
its impact on adult returns to the Snake River. WNatl. Mar. Fish.
Serv., October 1980. 20 p.

Park, D. L., G. M. Matthews, T. E. Ruehle, J., R, Smith, J. R. Harmon, B. H.«
Monk, and 8. Achord.
1983. Evaluation of transportation and related research on Columbia and
Snazke Rivers, 1982, U.S5. Dep. Commer., Natl. Oceanic Atmos. Admin.,
Natl. Mar. Fish. Serv., Northwest and Alaska Fish. Cent., Seattle, WA
47 p. plus Appendix (Report to the U.S. Army Corps of Engineers,
Contract DACW-68-78-C-0051).

Park, D. L.
1985. A review of smolt transportation to bypass dams on the Snake and
Columbia Rivers, February 1985. 66 p. In: Comprehensive Report of

Juvenile Salmonid Transportation, U.S. Army Corps of Engineers, April
1985,

Sokal, R. R, and F. J. Rohlf.
.1981. Biometry. W. H. Freeman, San Francisco, CA.

17



8T

Appendix Table 1.——Seawater challenge test data for spring chinook salmon sampled before and after handling/marking and after

transport at Priest Rapids Dam, spring 1985.

Data include test numbers, descaling, and average length of

live and dead fish by sample area and replicate after a 24-h exposure to artificial seawater (includes data for
steelhead and sockeye salmon which were unlotentionally sampled with spring chinook salmon in some tests).

Dead fish Live fish
Number Number Average fork Humber Number - Average fork
noydescaled descaled length (mm) nondescaled descaled Tength (mm)
Test Date S8C ST 80 3¢ ST 850 SC 8T 50 SC ST SO S5¢ ST 50 SC ST S0
Test Conditlon -~ Transfer Contalner — Pre-Mark
1i/1 08 May 0 0 © 0 0 0 - - - 36 0 2 o © 9 130.5 - 91.0
1/2 08 May 1 0 0 ¢ 0 0 1ls.0 - - 25 2 4 ¢ 0 0 130.0 173.5 100.0
1/3 08 May 2 c 0 ¢ 0 0 120.0 - - 25 0 7 0 0 © 135.9 - 90.4
2/1 11 ﬁay . 12 1 0 ¢ 0 O 123.1 205.0 - 34 2 15 1 0 o0 130.0 210.0 94.0
2/2 11 May 1 c 0 0 o6 0 125.0 - - 32 0 18 1 1 o0 129.7 210.0 87.8
2/3 11 May 8 o 0 1 0 0 109.1 - - 3 2 1 1 0 0 130.9 200.0  85.0
2/4 11 May 5 o 0 0o o 0 123.2 - - 47 3 0 0 1 0 132.7 208.5 -
3/1 15 May 4 c 0 1 0 0 119.8 - - 16 0 2 0O o0 0 131.9 - 107.5
3/2 15 May 4 0 1 0 0o 0 130.0 - 82.0 19 1 3 o 0 0 132.4 165.0 88.3
3/3 15 May g o 0 1 0 0 118.7 - - 22 0 9 0O 0 © 132.5 =~ =~ 105.2
3/4 15 May 6 a o 1 0 0 119.6 - - 15 0 2 1 0 0 129.3 - 85.0
Totals or averages 47 1 1 4 0 0 120.5 205.0 82.0 260 7 63 4 1 0o 131.4  191.7 93.4




Appendix Table l.-~-continued.

Dead £ish Live fish
Number Numbet Average fork Number Number Average fork
nopdescaled descaled length (mm} nondescaled degcaled length (mm)
Test Date Sc* gT s0 5C ST S0 s€ ST 30 SC 8T &80 SGC 8T SO s5C ST 50
Test Condition — Pre-Transport
1/1 08 May 1 o 0 ¢ 0 0 100.0 - - 38 0 12 1 0o 0 129.3 - 92.3
1/2 08 May o -0 © 0 0 0 - - - 19 0 6 0 0 0 120.1 - 92,7
1/3 08 May 4 c o0 0 0 0 113.8 - - 29 0 17 o 0 1 121.8 - 89.3
2/1 11 May 2 o 2 0 0 0 109.5 - 70.0 33 o 17 c 0 O 128.4 - 92.3
2/2 11 May 2 0 2 ¢ 0 © 120.0 - 81.5 21 0 23 0O 0o 0 131.4 - 87.9
2/3 11 May 8 o o 0 0 o0 110,3 - - 37 0 11 1 0 0o 126.5 - 84.8
2/4 11 May 1 0 1 0 o ¢ 122.0 - 66.0 19 0 11 0O 0 ¢ 128.5 - 87.3
in 15 May & 0 0 0O 0 0 118.3 - - 16 0 4 0O 0 o0 128.2 - 88.8
3/2 15 May 13 0 © 0 0 0 125.4 - - 29 0 o 1 0 0 132.1 - -
3/3 15 May 8 o 3 6 o 0 117.0 - 80.0 11 0 8 0o ©o 0 126.6 - 90.6
3/4 15 May 14 o 11 o 60 0 120.3 - 83.1 31 0 15 o o o 133.6 - 96.3
Totals or averages 59 o 19 0 0o o0 115.7 76.1 283 0 124 3 0 1 127.9 9032
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Appendix Table l.-——continued.

Dead fish Live fish
Number Number Average fork Number Number Average fork
nondescaled descaled length (mm) nondescaled descaled length (mm)
Test Date 5c* ST S0 SC_ST SO0 sC ST 50 SC ST SO §C ST 50 5C ST 50

Test Condition — Post-Tramsport

1/1 08 May 1 6 2 0 0 0 120.0 - 81.5 18 0 44 1 0 o0 129.0 - 90.4

1/2 08 May 1 0 4 0 0 © 114.0 - 76.8 13 0 15 0 0 o 138.9 - 91.8

1/3 08 May 1 6 2 o0 0 0. 137.0 - 89.0 22 0 6 0 0 0 135.8 - 88.7

2/1  -11 May 5 0 18 o 0o 0o 122.0 - 84.1 26 0 42 ‘0 0o 0 129.5 - 82.9  «

2/2 11 May 6 0 29 0 0 O 115.0 - 85.0 31 0 40 0 0 0 131.5 - 89.0

2/3 11 May 12 0 29 0 0 0 116.6 - 82.9 27 0 16 0 0 0 130.1 - 86.9

2/4 11 May 2 0O 48 0 0 0 131.0 - 84.2 27 0 40 0 0 o 126.1 - 90.3

3/1 15 May 0 0 1 1 0 1 130.0 - 32.0 14 0. 18 o 0 1 135.9 - 90.1

3/2 15 May 1 0 4 1 0 a 122.5 - 84.3 16 0 16 1 0 1 136.9 - 89.8 1

3/3 15 May 9 o 5 0 ©o 0 123.6 - 84.8 25 0 17 2 0 0 128.7 - 96.6 |

3/4 15 May & 0 3 1 0 0 1352 - 85.0 38 0 12 T 0 1 132.7 - 91.8
Total or average 42 0 145 3 o0 1 124.3 83.6 260 0 266 8 0 3 132.3 89.8 |

al g = spring chinook, ST = steelhead, SO = sockeye.
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Appendix Table 2.-—-

MARKE UEZD LAzl

RECCVERY ARTA

RIVER SVYSTEM 7RARPS
BONKEVILLE TRAR
MONARY TRAR
LOWZR BRAMITE

TRAR
OCEAN FISHERIES

RIVER SRORT

AIVER COWMERCIAL

INDIAN FIGHERY

HATCHERIES

1)

ThTaLs

F=ZRCENT OF RECOVERY

19048 GREMNT O COL PLID —

SOOHE Y
LATRL LAINL
231706 231669
31708
1334 1285
& i
il @
z @
8 @
@ @
a @
@ @
@ tl
2 i
B.9 i09. @

LATUE

Z3LESH

2 MUMBER AZLENEZD

2. P4
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Appendix Table 3.-- LR EEST SO PLE - BPEILTOETT RIS RIS S T A
SN EYE
#RI4S USID 3aIC: R8ID. AT RAIC3 gz n ZITEL
231785 231707 231789 ER1ES3 23 ;
ZELEST 251853 ;

RECIOVEAY AR=EAR 1384 1285 TOTELD

© = 3 Tra 0o
: X @ @ i) 2.7
LOWER BRANMITZ TRAR @ @ b i

OUZRN FIRHZIRIES @ il 2,222 |
RIVER GPBRT @ il 2 2.EE2

RIVZE COMMERTIAL @ -

=
=
h

L]
[
Y]

INDIAN FIBHERY @ @ - i D@22

HATCHERIES o @ @ & e ;

3,014

[
Lt
L

TOTALE

PSRCINT OF RECOVERY 2. @ 122, @
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Appendix Table 4.—-

MARKS UBED LAIUL
231704
231658

RECOVERY AREA

RIVER SYSTEM TRAPS
RONNEVILLE TRAR
MCNARY TRAD
LOWER GRANITE TRAP

OCERN FISHERIES

RIVER SFEORT

RIVER COMMERCIAL

INDIAN FISHERY

HATCHERIES

TOTALS

PERCENT OF RECOVERY

L3284 GRANMNT CC.

P

&2 DEY B3

— PRIEST RAPIDS-ACOMNT RO

SPRIMNMG-SUMMER CHIMNOOW

LAIRL
231706
231728

1984

e S8

=

LAZM1

22i66a

1385

7]
B

¥{]

G2

LATUZ
231654

2317a2 NUMBER RELERASED

282407

TOTALS PERCENT
. RETLIRN

w/o&s 8 8 8 SED

@ o.

.
%,
.
a,
2.
&,
g

@.

@@
sl
QED
22
v
rarbg

il

AT

2e
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Appendix Table 5.-- IZE4a ORANT SO. PRD — PRIEST

MOR4LE USZD RAICE RAIDI REAZFL RAIE E3iTes
2ELTES E3iT7a7 17035 ZZLBEI3 S31E35
£21e57 2316539
R=COVERY AR=A ’ 1984 19485 TOTRLS
RIV=R S¥ST=4 TRARS
BONNEVILLE TRAR i& 1 1 2. ThE
MCNARY TRAP 2 [} a Z. 2D
LOWER GRANITE TRAS 2 nl [ &, A
DC=AN FIBHZRIZE
GR=ZBON @ i i Tl
RIVEZA SFORT . a @ 7] T Z2d
RIVER COMMEITIAL @ @ 7 TR
o L2

INDIAN Z1SHERY ' b @ a
A

FATCHERIZS

=
L3
y
B

i
ru
i

TOTALS @

T
o]
&3

ERCENT OF RETUVERY @, @ lgd. @
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Appendix Table 6.— 12985 GRANT Cd. PUD — PRIZST RAPIDSS TREOMNI3I @S
SOCHEYE

¥ARKS USEZD RAIHL RAATJL RAIFL RAILZ RAIJE NUWEER RILEAEZD ETLRE

RATHI PAIM3 231746 231710 =31718

EE1714 231748 2FL7I6 E31716 &31750

£31758 231754 231726 23:757
RECOVERY #RER ' 1983 . TOTALS

RIVER SYBTEM TRRAPH

BUMNEZVILLE TRAP @ 2 Xa TET
MCONARY TRAZ & 2 fravay ol
LDWER BRANITE TRAP @ iz T.ERR
OCEAN FISHZERIES & ] B. BE%
RIVER SPORT @ a L IRD
RIVER CORMERCIAL @ % B.RED
INDIAN FISHERY @ @ B 2@
HATEHZRIES @ ) 2 A, G
TDTQLS @ & T.EBT

FERCENT F RECOVERY 2.2 % @
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Appendix Table 7.-- 1285 GRANT CO. PUDD — PRIEZST RAPIDSISATRANMNS S DRT
BOCHE Y E
YARYS LE=E RAIFL RAIJL RAIF1 RAZHS RRIJZ NUMEER RILSABED =545
RAIK1 RAIM3 E31748 23LTiR Z217LE
EEL714 231748 231756 E3i716 231739
&31 758 231754 231726 BELVST

RECOVERY ARz=A ' 1285 TCTRLE

RIVER SYSTEM TRAPS

BONMEVILLE TRRP @ @ 2.352

MCNARY TRAA I @ A RED

LOWER BRANITE TRAP @ 2 T. €2
OCEARN FISHIRIES & v @ EEh
RIVER SRDAT . i} a IR
RIVER CUOnMERCIAZ & 2 Q. E2E
INDIAN FISHERY 3 @ g.@mod "
HATCHERIES @ ; @ @, @2
TDTQLS ) @ 2 2LaTA

P=ZRCENT GF AzZCOVERY a.@ &, @
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Appendix Table 8.-- L12BES SAaNT oo Nl T T s e Bl o =l gt S X ol
SPRING/SUMWYER (ORI SO0
FARKS USZD RAILL RAINL RAISL RATLE RATING NUMBER RELENSE 4572
FAIE3 235753 231711 ZRI7iZ E3LTLS
E31755 g31758 231747 E3LTHT 231749
231751 231719 231759
RECGVERY AR=ZA 1535 TOTALS
RIVER SYSTEX TRAPS
BONNEVILLE TRAP @ @ @, BEE
MOWARY TRAS @ & %, BRI
LOWER BRANITE TRAPR @ 2 C.PIT
OCEAN FISHZRIES
GRIGON = 3 Q. E2E

RIVER SHORT o . 2 2. 282

RIVER COMMERTIAL @ - ) 2.€87
INDIAN FiSHERY 2 a I
HATCHZRIZ=S al & a. 2de
TOTELS 3 3 BoLZS

PERCENT OF RECOVZIRY 120, @ 1@, @
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Appendix Table 9.-- ETWES STRRINT DL LD - @PRIDEST R IS TR s

SPmAMNMESUIMMER S I N0

MARKS WEED RATHL RAIJL ROIFL RIME RALJ= NUMBEAR RZLERGED
RAIHL RAIKS E3L74B 22171 zZ3i7ie
231714 231748 231758 2E1T7IE 231752
23175 231754 2217286 231737
RZCOVERY ARZA 13585 TOTaLS
RIVER SY5TEM TRARS
BONNEVILLE TRAP z b [
MONARY TRAD i i Z.E23
ROWER BRONITE TRARS 2 w . BED
OCeaN FIBHERIES
GREBOM 4 4 g e
RIVER BRORT 2 i} Z.RZD
RIVER COMMEZROIAL a g B.2@0

INDIAN FISHERY : @ ‘ @ . BED

HATCHERIZS : ] i e RED

i

TUTALS 5

PERCENT CF AzZDOVER iGe. & ilgg. 2
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Appendix Table 10.-- 1955 CGROAOMYT SIS, 2D —  BIERNmR LI TIRANS DOeE T
CEDTHEYE
MARKE UEZD RAIZY RAIYI RAIXNL RAIZE RATYZ AL¥EER RELEZAGID BEII
23i72a 31732 Z3L74@ 2T 72 EZLTeL
e3i662 2EL7L8 ©IiTen 231742 2EiTEN
RECOVERY RRZA 198% ToTALS
RIVER SVETEY TRAPS
BONNEVILLE TRAP 2 2 z. 032
MCHARY TaAD @ @ B LED
LOWER GRANITE TRAP 0] @ 2. LW
DOZAN FISHERIES : @ i on2n
RIVER SPORT @ 2 . B32
RIVER COMMERCIAL @ ? B TTD
INDIAN FISHEIY & @ BB
<ATCEERIES 2 il 3. 713
TOTALS ) & e

PERCENT OF RECCVERY - 7. & a. @
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Appendix Table 1l.—-

MARKE USED RAZSC1
. 231725
23is61

RECOVZRY AREA

RIVZR SYSTZM TRAMS
BONNEVILLE TRRP
MCNARY TRAD
LOWER GRANITEZ TRAP

OCEAN FISLEERIZES

RIVER SRORT

RIVZR COMMZRCIAL

INDIAM FISHERY

HATOHERIES

TOTALS

PERCENT OF RECGVERY

1328 GRAENT . P — WenNEPRDMoCOPRT RO

SOCKEYE
RAZL RAL41 ROZC3 " RREJE

£31727 231741 231743 2217435
23663 231721 231721 £3i723

1985

L L) =

&

xe

NUMRER RILEASE &S5

TOTALS

@ P. ©TD
@ 2. Z22
@ G, ZEL
@ . ZEF
7] Foo T0E
1 @, B2
] @ @Th
@ &, 2R
I D BT
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Appendix Table 12.-—- 1985 GRANT CO. PUD — WANAPUM/ CONTROL
SPRING/SUMMER CHINDOM
MARKE USED RAZC1 RAZJ1 RA141 RAZLC3 RAESE NUMEBER RELEASED 25553
231788 831727 e31741 231743 EEi745
23i6a1 EE16ES 23172l 31781 231723
RECOVERY AREA 1985 TOTALS

RIVER GYSTEM TRARS

BOMNEVILLE TRAP @ 2 )

MONARY TRAP @ @ 2. QET

LOWER GRANITE TRAP 2 2 2. 020
OCEZAN FIGHERIES @ 2 2. oEd
RIVER SPORT 2 @ a. ean
RIVER COMMERACIAL 2 2 o, 223
INDIAN FISHERY @ a Z.723
HATCHERIES @ ] 2. R
TOTALS 7 @ A, 233
PERSENT OF RECOVERY @. 9 2.0
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Appendix Table 13,-- 195 SRENT OO DUD — WaENMNMRELM o T RENSPOm T
SPhRINGA A ASLiMI=ER Eg o S VI B Bt
MARKS USED RRIzZi RATY!L RATNI RAIZE RAIYS NUMEER ASLERSED EEEET
: ZE17E8 251730 231740 gI317ee ST 744
ZIiEER 521718 231782 EIL76E E31TES
HECOVERY AREA 1985 TITALE
RIVER SYSTEM TRARS
BONNEVILLE TRAR @ @
MONARY TRAD @ 2
LOWER BRONITE TRAD i ]
GOEAN FISHIRIES Fry @
RIVER SFORT @ ? Z. e
RIVER COMMERCIAL @ 2 T G022
ITADIAN SIS5HEAY @ 2 .5
HATCHERIES ‘@ ) @, T
TOTALS 2 @ €. B0
PERCENT OF RSCOVERY @. o Z. 1




